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Description 

Jh\s invention relates to the high speed pro- 
cessing of documents, such as bank checks, and 
more particularly to a system and method for the 5 
high speed capturing, processing and storage of 
^ideo image data from documents. 

From EP-A-0 113 410 an image processor 
comprising a scanner arranged to scan a target 
area and to generate a sequence of grey level io 
value signals over the scanning pattern is known. 
Furthermore a system is described which incor- 
porates the image processor and further comprises 
a document image processing machine such as a 
high speed reader/sorter of a type similar to the 75 
IBM model 3890. 

Documents such as bank checks are conven- 
tionally processed on a high speed reader/sorter 
which operates at a relatively high rate of speed on 
the order of about 2400 documents per minute. As 20 
the documents are processed through the read- 
er/sorter, they are directed past an MICR reader 
which reads the magnetic ink character's on the 
documents. The documents may also be directed 
past a microfilming istation which microfilms both 25 
the front and back of the document. The document 
is subsequently sorted into one of a number of 
output bins. In order to be sure that a legible image 
of the documents was captured on microfilm, it is 
necessary to hold the documents until the micro- 30 
film has been removed from the machine and 
developed, which could take as long as several 
days. However, in the case of bank checks, the 
financial institutions desire to process and forward 
the checks as quickly as possible to reduce the 35 
"float time**. Consequently, the institutions are fac- 
ed with releasing and forwarding the documents 
before they have obtained confirmation that the 
microfilming was successful, or holding the docu- 
ments until the microfilm has been developed and 40 
incurring the added cost associated with this delay. 

In order to overcome this problem, it has been 
proposed that the images on the documents be 
captured electronically rather than on microfilm, 
using video imaging technology. However, until 45 
now this approach has boen technologically in- 
feasible, due to the high volume of documents 
which must be processed and the large amount of 
video image data which is required to reproduce 
the images on the documents. Indeed, a recent so 
study conducted by the Federal Reserve Bank 
concluded that the high speed capture and storage 
of video image data from bank checks is infeasible 
with existing video processing technology. 

To obtain a high quality image, it is desirable ss 
to use a relatively high resolution, of for example. 
240 pels per inch. In order to acceptably reproduce 
high contrast information such as numbers and 
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signatures, as well as lower contrast infbrmation 
such as stamps and endorsements, the image 
needs to be captured at a high resolution -n a 
number of levels of gray. To capture gray scale 
data for each side of a bank check at 240 pels per 
inch resolution and 256 gray levels would require 
1.48 megabytes of video image data. Thus, to 
support the processing of checks at a feed rate of 
40 documents per second would require the han- 
dling of approximately 118 megabytes of video 
image data per second. 

It will thus be readily appreciated that the high 
speed processing of video image data from checks 
generates extremely high volumes of video image 
data. To be able to handle data at this high volume 
for a sustained period of time presents very s gn ^■=- 
cant technological challenges. Furthermore, since n 
documont processing system employing this rocn- 
nology would need to provide storage ior the chock 
images over e.xtended periods of lime ranging frofri 
days to months cr evefi years, siyriilican! ciiai- 
fenges are also presenteo in piovicling a leasioie 
way to store and retrieve massive amounts of video 
image data. While the image data could theoreti- 
cally be stored on high speed mass data storage 
devices, such as magnetic DASD (Direct Access 
Storage Devices), the cost of this type of storage 
becomes prohibitive when considering the volume 
requirements for several months or even dayt; 
worth of check image data. While optical storage 
devices are available which provide a lower cost 
alternative to mass data storage, the data transfer 
rates for the presently available optical data stor- 
age devices are considerably slower than the data 
transfer rate of magnetic DASD and would be in- 
capable of accepting the video image data at the 
rate at which it is being generated, even if sophisti- 
cated and powerful data compression techniques 
are employed. 

H is the object of the present invention to 
provide a system and method which enables the 
high speed capture, processing and storage of 
video image data from documents, such as bank 
checks, especially with respect to an economically 
feasible cost, to a sufficient quality for reproducing 
an acceptable quality image of the document. 

In particular, the invention is directed to moni- 
toring image quality on a real time basis so that 
corrective actions can be taken immediately if the 
images captured from the documents are of unac- 
ceptable quality and to appropriate immediate cor- 
rection if the image quality from the documents 
becomes unacceptable. 

These objects of the invention are accom- 
plished by the features of the main claims. Further 
advantages of the invention are characterized in the 
subclaims. 
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The image processing system architecture and 
related method according to the invention are 
hereinafter more fully described. 

In one of its aspects, the image processing 
system of the present invention includes a docu- 
ment transport tor transporting a series of succes- 
sive documents along a predetermined path, and a 
document scanner cooperating with the transport 
for optically scanning the successive documents 
and for converting optically perceptible images on 
the documents into video image data. The video 
image data from the scanner is compressed by 
data compression techniques, and the compressed 
data is sent over a high speed data channel to a 
high speed mass data storage device which re- 
,ceives and temporarily stores the compressed vid- 
eo image data. The high speed mass data storage 
device may, for example, comprise a direct access 
magnetic storage device. A relatively lower speed 
mass data storage device, such as an optical disk, 
is connected for receiving at a lower data transfer 
rate the compressed video image data from the 
high speed data storage device and tor storing the 
video image data for subsequent retrieval. In a 
preferred embodiment, the document transport 
comprises a high speed document reader/sorter 
which is capable of transporting documents there- 
through at a relatively high rate in excess of 1 ,000 
documents per minute. 

The system preferably also includes a pre- 
channel data buffer connected between the data 
compression device and the high speed data chan- 
nel for receiving and buffering the flow of data to 
the high speed data channel. The buffer serves to 
avoid loss of data in the event that the rate of data 
transfer from the data compression device tem- 
porarily exceeds the data transfer rate of the high 
speed data channel. Additionally, the system also 
desirably includes a post-channel data buffer con- 
nected between the high speed data channel and 
the high speed mass data storage device. The 
post-channel data buffer serves for receiving and 
buffering the flow of data to the high speed mass 
data storage device to avoid loss of data in the 
event that the rate of data transfer from the high 
speed data channel temporarily exceeds the rate at 
which the high speed mass data storage device 
can accept data. 

For scanning bank checks, the document scan- 
ner is constructed for optically scanning both the 
front and the back of each document. The high 
speed data storage device, as well as the low 
speed data storage device, store video image data 
for both the front and the back of each document. 
The video image data which is captured by the 
document scanner is directed to an image proces- 
sor which converts the scanner data into digital 
high resolution gray scale video Image data. To 
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further reduce the volume of image data, the ilnage 
processor includes resolution reduction oceans for 
reducing the digital high resolution gray scale vioeo 
image data {e.g. 240 pels per inch) into. digital low 

5 resolution gray scale video image data (e.g. 80 
pels per inch), as well as a thresholding device tor 
converting the digital high resolution gray scaie 
video image data into digital high resoknion black 
and white video imago data. The tow ro^ouittor 

70 gray scale video image data and the high resolu- 
tion black and white video image data are th^n 
each compressed by data compression techniques 
for storage. 

The present invention also provides the capa- 

75 bility of monitoring the quality of the images which 
are captured from the documents in real time as 
the documents are being processed. One real time 
image quality control technique Involves monitoring 
the degree of compression of the image data by 

20 the data compression unit. If the data compresses 
to a degree which falls outside of a predetermined 
parameter which is indicative of acceptable image 
quality, then a malfunction signal is generated. 
Thus, for example, if the video image data com- 

25 presses too much, indicating that the video image 
data is too sparse or non-existent, a malfunction 
signal would be generated. The malfunction signal 
can be utilized for immediately stopping the docu- 
ment transport so as to thereby immediately halt 

30 the generation of unacceptable quality image data 
from the documents. 

Another real time image quality control tech- 
nique involves monitoring the characteristics of the 
video image data and generating a malfunction 

35 slgrial if the video image data characteristics are 
outside of a predetermined prescribed range of 
values which is indicative of acceptable image 
quality. Thus, for example, the system may monitor 
the distribution of gray scale values of the digital 

40 high resolution gray scale video image data. Ac- 
ceptable quality images would have a gray scale 
distribution or "histogram" within certain prescribed 
limits. If the gray scale values fell outside of these 
limits, this would be indicative of poor image qual- 

45 ity and a malfunction signal is generated. The 
malfunction signal may, in turn, be utilized to im- 
mediately stop the document transport and to 
thereby immediately halt the generation of unac- 
ceptable quality image data from the documents. 

50 To attain the necessary rate of data. throughput, 

several of the processing steps are performed con- 
currently (for the processing of document front and 
back images) and In parallel (for the processing of 
all document front images or the processing of all 

55 document back images). The number of parallel 
paths required for processing is a function of the 
transport throughput rate. Thus, a document trans- 
port with a high throughput rate would require more 
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parallel processing paths than a documDnt trans- 
port with a lower throughput rate. This architecture 
allows the same basic image scanning system to 
be .installed on document transports of a wide 
range of processing speeds. 

The processing of data through the paths is 
under programmable logic control. Status of the 
data processing in each path is provided to the 
control logic. Based on this status, tho control logic 
decides which path receivos the next document 
image to be processed. Thus, if the image in a 
particular path has not completed processing, that 
path can be skipped and the next available path 
will be used for processing the image. Also, if a 
hardware malfunction is detected in a particular 
processing path, that path can be skipped by the 
control logic until it has been repaired (the through- 
put of the document transport will be decreased 
due to the loss of the processing path but use of 
the system is not lost - the user can still process 
documents at a slower rale rather than loosing full 
use of the image processing system). 

The system employs a series of parallel pro- 
cessing paths for processing document front im- 
ages and a second series of parallel processing 
paths for processing document back images. Thus, 
for example, the system may employ a plurality of 
image processing units functioning in parallel lor 
simultaneously processing image data from the 
front and back of documents. 

Some of the features and advantages of the 
invention having been stated, others will become 
apparent from the detailed description which fol- 
lows and from the accompanying drawings in 
which: 

Figure 1 is a schematic functional diagram 
of the video image processing sys- 
tem of this invention. 

Figure 2 is a schematic system diagram 
showing in more detail image scan- 
ning and compression sub-system, 
and 

Figure 3 is a schematic system diagram of 
the image processing and com- 
pression units. 

The document image processing system of the 
present invention may utilise a commercially avail- 
able high speed document reader/sorter such as 
the IBM 3890 reader/sorter for handling documents 
at a high rate of speed on the order of about 2400 
documents per minute. 

A document reader/sorter of this type is in- 
dicated schematically in Figure 1 by the reference 
character 10. and includes a control unit 11 which 
may be operatively connected in a known manner 
to other components 12 of a check processing 
system. The reader/sorter includes a document 
feed 13, typically including a hopper for receiving a 



supply of documents and a feed mechanism for 
directing the successive documents from the hop- 
per to a document transport 14. As the documents 
are transported through the reader/sorter by the 

5 transport 14, they may be directed past an f^iCR 
module 15 which reads information encodeo on 
magnetic ink characters on the documents. The 
documents may also be directed past an optional 
microfilm modulo 16 whore images of the front and 

TO back of each document are captured by microfilm. 
The documents are ultimately transported to a 
stacker 17 which may include a series of output 
bins into which the documents are sorted. All of the 
foregoing components are conventionally provided 

15 in a high speed document reader/sorter. In accor- 
dance with the present invention an image scanner 
20 is incorporated in the reader/sorter in lieu of or 
in addition to the microfilm module so that as tho • 
documents flow through the reader, the front and 

20 back surfaces of the documents are scanned and 
optically perceptible information contained on the 
aocuments is transformed into video image data. 
The image scanner 20 may, for example, comprise 
a charge, coupled device (CCD) scanner array 

25 which generates a sequence of analog values re- 
presenting light and dark areas defining the image 
on the document. As shown in Figure 2, the image 
scanner 20 includes a front scanner 20a and a 
back scanner 20b arranged for simultaneously 

30 scanning both the front and the back of the docu- 
ments. The scanner arrays 20a, 20b are connected 
respectively to analog to digital converters 21a. 21 b 
which convert the analog values into discrete bi- 
nary gray scale values, of for example, 256 gray 

35 scale levels. 

As represented in Figure 1 at 23, the high 
resolution gray scale image data from the scanner 
is directed to an image data preprocessor in which 
the image data may be enhanced and/or 

40 smoothed, and which also serves to locate the 
edges of successive documents and discard irrele- 
vant data between documents. If the documents 
are slightly skewed, the image preprocessor 23 can 
perform rotation on the image data to fncilitate 

45 subsequent processing. 

The characteristics of the video imago data aro 
monitored ?or unacceptable image quality at; iv- 
dicateo at 24, and if necessaiy. tlib Uutuinuiil 
transport operation may be altered or stopped to 

50 prevent the capturing of bad image data. For exam- 
ple, the image quality unit 24 may monitor the 
distribution of gray scale values in the image data 
and create a "histogram" Experience has shown 
that acceptable quality images would havo a dis- 
ss tributton of gray scale values witfiin i;oriaift 

scribea limns. II the gray scale dislnbuuuit i-ty 
histogram lell outside of these prescribed limili;, 
this would be indicative of poor image quality and a 
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malfunction signal is generated. The nnalfunction 
signal nnay in turn be utilized to stop the document 
transport, as represented by the control signal line 
24a in Figure 1. Following image quality monitor- 
ing, the image data is subjecteb to image data 
reduction and compression techniques as indicated 
at C6 to thereby reduce the image data bandwidth 
and storage requirements. The compressed image 
data is thereafter translerred over a high speed 
data channel 30 for temporary storage on an image 
buffer 40. The image buffer 40 may comprise a 
high speed magnetic disk storage unit. 

The amount of video image data per document 
may vary depending upon the size and nature of 
the document and the efficiency of the data com- 
pression and reduction for that particular document. 
To insure that no data is lost in the event that the 
volume of imago data may temporarily exceed the 
transfer capacity of the high speed data channel 
30, a pre-channel buffer 28 is interposed prior to 
the data channel 30. The capacity of the pre- 
channel buffer is continually monitored and as in- 
dicated at 29. information regarding the capacity of 
the pre-channel buffer is routed back to the docu- 
ment feed 13 and document transport 14 so that 
appropriate action can be taken, if necessary, to 
avoid overfilling of the pre-channel buffer and loss 
of video image data. 

Image data from the high speed data channel 
30 is read into a post-channel buffer 32. Image 
data from the post-channel buffer 32 is ultimately 
received by the central processing unit of a host 
computer, represented in Figure 1 by the reference 
character 50. The input and output data channels 
associated with the processor 50 are indicated 
broadly at 52. 

The compressed video image data which is 
received over the high speed data channel 30 is 
initially routed by an image buffer data channel 52a 
to the image buffer 40 for temporary storage. The 
image buffer 40 is preferably of a size capable of 
storing the image data from at least several 
batches or runs of checks, and most desirably 
would be capable of holding and storing several 
days worth of imago data. The post- channel buffer 
32 functions to prevent any loss of data in the 
event that the rate of data transfer over the high 
speed data channel 30 may temporarily exceed the 
capacity of the image buffer 40 or image buffer 
data channel 52 to receive and handle data. 

At convenient times, such as during periods of 
low processing demands, the records from the 
image buffer 40 are transferred to a slower speed 
longer term imago storago device 54, such as 
optical disks. As represented in Figure 1. this trans- 
fer of image data is achieved by reading the 
records from the image buffer 40 over the image 
buffer data channel 52a to the central processor 50 
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which, in turn, directs the data via image storage 
data channel 52c to the image storage unit 54. 

The video processing system also employs a 
riumber of image workstations for rietrieval of the 
5 captured video image data. One such image work- 
station is represented in Figure 1 at 60 and in- 
cludes an image' display device 61 such as a CRT 
screen, as well as an image printer 62. Records 
from either the image buffer 40 or from the imngc 

70 storage unit 54 can be retrieved by an image 
workstation 60 via an image retrieval data channel 
52d. To facilitate retrieval of the images, the image 
buffer 40 and the image storage unit 54 may in- 
clude suitable indexes. Thus, for example, the im- 

75 ages may be indexed by the sequence number 
assigned to the documents at the time of scanning. 

To accommodate the high sustained volumes 
of data generated in the document processing sys- 
tem, the architecture of this system employs mul- 

20 tiple identical parallel paths for the image data flow. 
Thus, as best seen in Figure 2, image data from 
the front scanner 20a and from the back scanner 
20b flow along parallel data paths for simultaneous 
processing. An image analysis unit 70 associated 

25 with each data path samples the digitized video 
. data as it is transferred into each image preproces- 
sing and compression unit 74. By comparing each 
pers value to a predetermined threshold value, the 
pels associated with the document image can be 

30 distinguished from those of the unneeded video 
region surrounding and between the documents. 
The boundary locations for the document edges 
are determined, and the locations of these bound- 
aries are passed to the image preprocessing and 

35 compression units. The image analysis unn a'?o 
monitors the characteristics of The viocn imngo hy 
generating a histogram of the pel values in trie 
image. The tiistogram is then compared lo Ihe 
histograms of known modes of failure, such as 

40 those for an image too dark, an image too light, 
and faulty scanner output. The results of this com- 
parison can be used to generate a maliunction 
signal to an operator so the appropriate repair 
action can be taken. 

45 As seen in Rgure 2. the data from the front 

and back scanners is handled in a substantially 
identical fashion. For each data path there is pro- 
vided a series of image processing and compres- 
sion units 74, The programmable process control 

50 logic 71 determines which unit 74 is to be loaded 
with a document image and monitors the process- 
ing of image data through all image processing and 
compression units. If a particular unit 74 is busy or 
not functional, that unit can be skipped and the 

55 next available unit will be loaded with the document 
image. The number of image processing and com- 
pression units required for attaining the necessary 
image processing throughput rate is determined by 
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the document transport throughput rate - the higher 
the document transport throughput rate, the more 
image processing and compression units required. 
The processed and compressed image data from 
the respective image processing and compression 5 
units is then directed to the pre-channel butter 28 
f nd thereafter to the high speed data channel 30. 

Figure 3 shows the operation of. the image 
processing and compression units in greater detail. 
Each such unit 74 includes a raw image data buffer 10 
75 into which the image data is initially written. An 
edge discard and rotation module 76 is associated 
with the raw image data buffer. The document 
location parameters determined by the image ana- 
lysis unit 70 are transferred to the edge discard is 
and rotation module 76. The parameters are used 
for generating the address of each pel on the 
document as stored in the raw image data buffer 
75. The edges of the image around the document 
are discarded by not addressing these pels, such 20 
that only pels determined to be part of the docu- 
ment's image are addressed. Each addressed pel 
is transferred out of the raw image data buffer 75 
for black and white thresholding 77 and gray scale 
resolution reduction 78. As the pels are accessed, 25 
they are addressed in a manner which follows 
along the edges of the image in memory. This has 
the effect of rotating the image so that when the 
image is later displayed, it will appear squarely on 
the desired display screen or print-out. 30 . 

At this point, a further reduction in the volume 
of image data is achieved by creating two separate 
versions of the image data for storage, a full resolu- 
tion black and white image and a lower resolution 
gray scale image. This approach yields significant 35 
data reduction and maintains both good high con- 
trast detinition for sharp lines and strpkes, and 
good quality soft edged faint definition for endorse- 
ment stamps, background signatures and the like. 
These two separate images can be later combined 40 
with a suitable mixing algorithm to produce a re- 
constructed high resolution gray scale video image 
data. 

Again referring to Figure 3, the high resolution 
gray scale image data is converted to black and 45 
white binary image data at the capture resolution 
by a black and white thresholding unit 77, This 
enables the data for eacli picture element (pel) to 
be stored in a bit instead of a byte required for the 
256 level gray scale representation. The black and so 
white thresholding is done using dynamic or adap- 
tive thresholding that tracks and corrects for back- 
ground shading and determines if a pel should be 
black or white. This adaptive thresholding provides 
a comparison of a pels gray-scale value with those ss 
of its neighbors and adopts a Lapiacian edge en- 
hancement approach. A nonlinear adaptive rale fac- 
tor will also be used to provide additional noise 
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Determination of the binary output decision it; 
based on whether the pel under consideration is 
significantly blacker than its surroundings. The sur- 
rounding area to be considered will be at least as 
large as a printed or stamped character :ha: is 
being discriminated against its background. A sin- 
gle pass, running average approach tc generaie me 
background value is preferred. If the contrast ratio 
of the character to the background is high, then the 
threshold level will be increased by an additional 
amount to reduce "noise" from dirt, smudges, 
background printing, etc. The average must adapt 
quickly after leaving a very dark character so that a 
following lighter character will not be eliminated. 
Use of a nonlinear update ratio (or weighting value 
for the average) allows the average to adjust rap- 
idly to largo high contrast signals ana to have a 
tendency to follow the blacker peaks of the stroke 
pels. 

The high resolution gray scale image. data hu'ii 
the raw image data buffer 75 is also directec tc a 
gray scale resolution reduction unit 78. A lower 
resolution gray scale image will be generated by 
the resolution reduction unit by averaging contig- 
uous groups of higher resolution pels. For example, 
the resolution may be reduced by one third from 
240 pels per inch to 80 pels per inch. In this 
instance, each low resolution pel covers a 3 x 3 pel 
area and hence its gray scale value is computed 
by averaging the gray scale values of the 9 cor- 
responding high resolution pels. 

The originally captured gray scale values were 
represented by one byte values able to represent 
256 distinct gray levels. The data volume may be 
further reduced by using only half a byte per pel (4 
. bits) rather than a full byte, allowing the storage of 
16 distinct levels of gray scale values. These dis- 
tinct values will be uniformly spread over the 0-255 
originally gray scale values. 

The reduced resolution gray scale image data 
and the thresholded black and white image data 
are each directed to respective image compression 
units 80, 81. Suitable data compression units have 
been developed which are capable of relatively 
rapid rates of data compression on the order of 
about 5 megabytes per second employing known 
compression techniques such as one dimensional, 
modified Huffman coding, two dimensional, modi- 
fied read coding with programmable K-parameter, 
and adaptive arithmetic coding. The thus com- 
pressed low resolution gray scale image data and 
high resolution black and white image data are 
directed to the pre-channel buffer 28 along data 
channel 30 for subsequent separate storage and 
retrieval. 
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Claims 

1. A system for high speed capture, processing 
and storage of video image data from docu- 
ments, such as bank checks, comprising, 
document transport means (14) for transporting 
a series of successive documents along a pre- 
determined path of travel. 

document scannor means (20) cooperating 
with said transport means for optically scan- 
ning the successive documents and for con- 
verting optically perceptible images thereon 
into video image data. 

image processor* means (23) cooperating with 
said scanner means for receiving video image 
data representing the optically perceptible im- 
ages on the documents, said image processor 
means including means for converting the vid- 
eo image data from said scanner means into 
digital gray scale video image data of a pre- 
determined first resolution, resolution reduction 
means for reducing the gray scale video image 
data to digital gray scale video image data of a 
second resolution lower than said first resolu- 
tion, and thresholding means for converting the 
digital gray scale video image data of said first 
resolution to black and white video image data 
of said first resolution, 

image data compression means for receiving 
and compressing the video image data from 
said image processor means, said image data 
compression means including means for re- 
ceiving and compressing the lower resolution 
gray scale video image data from said image 
processor means, and means for receiving and 
compressing the higher resolution black and 
white video image data from said image pro- 
cessor means, 

a high speed data channel (30) for receiving 
the compressed lower resolution gray scale 
video image data and the compressed higher 
resolution black and white video image data 
from said compression means at a relatively 
high data transfer rate, and 
a high speed mass data storage device (40) 
connected to said high speed data channel for 
receiving and storing both the compressed 
lower resolution gray scale video image data 
and the compressed higher resolution black 
and white video image data. 

2. The system according to claim l . wherein said 
image processor means includes a plurality of 
image processor units, each including said res- 
olution reduction moans and said thresholding 
means, and means connecting said image pro- 
cessor units for operating in parallel to receive 
video image data from respective documents 



and for concurrently producing said lower res- 
olution gray scale image data and said higher 
resolution black and white image data for the 
respective documents. 

5 

3. The system according to claim 2 including 
process control logic means cooperating with 
the respective image processor units for rnn- 
troHing the flow of document images lo .-r 

70 available image processor unit white picccis- 

ing of other document images is being carriea 
out in other units. 

4, The system according to claim 1, 2 or 3. 
15 wherein said document scanner nneans in- 
cludes means for optically scanning both the 
front and the back of each of the successive 
documents, and wherein said high speed mass 
data storage device includes means for storing 

20 compressed lower resolution gray scale image 

data and compressed higher resolution black 
and white image data lor both the front and the 
back of each of said documents. 

25 5. The system according to claim 4,. wherein said 
Image processor means and said image data 
compression means each include means defin- 
ing parallel data paths for concurrent image 
processing and compression of the video im- 

30 age data from the front and back of the docu- 

ment. 

6. The system according to any one of the claims 
1 to 5. wherein said document transport means 

35 includes means for transporting a series of 

successive groups of documents along a pre- 
determined path of travel, and said document 
scanner means includes means for succes- 
sively optically scanning each of the docu- 

40 ments in the group, and wherein said image 

processing means includes respective docu- 
ment buffers for receiving image data from 
each of the documents in the group, 

45 7. The system according to claim 6. wherein said 
data compression means includes a plurality of 
respective data compression units associated 
respectively with said plurality of document 
buffers, said compression units being operable 

50 in parallel for concurrently compressing the 

video image data from the respective docu- 
ments in each group. 

8. The system according to any one of the pre- 
ss ceding claims further comprising 

a high speed document sorter having a hopper 
for receiving a supply of documents for pro- 
cessing, a plurality of output bins into which 
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the documents are sorted. 

9. The system according to any one of the pre- 
ceding claims, wherein said relatively lower 
speed ■ mass data storage device comprises 5 
optical disk means. 

10. The system according to any one of the pre- 
ceding claims, wherein said high speed mass 
data storage comprisos a direct access mag- 7o 
netic storage device. 

11. The system according to any one of the pre- 
ceding claims including pre-channel data buff- 
er means (28) connected between said data 75 
compression means and said high speed data 
channel (30) for receiving and buffering the 

flow of data to said high speed data channel to 
avoid toss of data in the event the rate of data 
transfer from said data compression means 20 
temporarily exceeds the data transfer rate of 
said high speed data channel. 

12. The system according to any one of the pre- 
ceding claims including post-channel (32) data 25 
buffer means connected between said high 
speed data channel (30) and said high speed 
mass data storage device (40) for receiving 

and buffering the flow of data to said high 
speed mass data storage device to avoid loss 30 
of data in the event the rate of data transfer 
from said data channel temporarily exceeds 
the rate at which said high speed mass data 
storage device can accept data. 

35 

13. The system according to any one ot the pre- 
ceding claims Including real-time image quality 
control means cooperating with said image 
processor means for monitoring the character- 
istics of the video image data and for generat- 4o 
ing a signal if the video image data char- 
acteristics are outside of a predetermined pre- 
scribed range of values which is indicative of 
acceptable image quality. 

14. Tho system according to claim 13, wherein 
said real time image quality control means 
includes means (or monitoring the distribution 
of gray scale values of the digital gray scale 
video image data and lor generating said sig- so 
nal if the distribution of gray scale values is 
outside of a predetermined acceptable distribu- 
tion. 



15. Tho system according to any one of the pre- 
ceding claims including real-time image quality 
control means (24) cooperating with said data 
compression means for monitoring the degree 
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of compression of said image data jby said 
data compressions means and for generating a 
signal in the event that the degree of data 
compression falls outside of predetermined pa- 
rameter which is indicative of acceptable im- 
age quality. 

16. The system according to claim 13. 14 or 15 
including means responsive to said signal for 
immediately stopping said document transport 
means (14) to thereby immediately halt the 
generation of unacceptable quality image data 
from the documents. 

17. The system according to any one 0I the pre- 
ceding claims including image workstation 
means (60) connected to said lower speed 
mass data storage device (54) for accessing 
and retrieving video image data for a selected 
document stored on said mass data storage 
device and. for creating therefrom a visually 
perceptible representation of the stored image, 

18. The system according to claim 17, wherein 
said image workstation means is also con- 
nected to said high speed mass data storage 
means (40) for accessing and retrieving video 
image data stored on said high speed mass 
data storage means. 

19. A method for high speed capture, processing 
and storage of video image data from docu- 
ments, such as bank checks, comprising 
transporting a series of successive documents 
along a predetermined path of travel and opti- 
cally scanning the documents to obtain video 
image data representing the optically percep- 
tible images on the documents. 

converting the video image data obtained from 
the documents into digital gray scale video 
image data of a predetermined first resolution, 
reducing the digital gray scale video image 
data of said first resolution to digital gray scale 
video image data of a second resolution lower 
than said first resolution, thresholding tho digi- 
tal gray scale video image data of said first 
resolution into black and white video image 
data of said first resolution, 
compressing said first resolution black and 
white video image data and said second lower 
resolution gray scale video image data and 
transmitting the compressed video image data 
at a relatively high data transfer rate over a 
high spoed data channel to a high speed mnss 
data storage device. 

temporarily storing the compressed video im- 
age data on the high speed mass data storage 
device, and 
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transferring the compressed video image data 
Uom the high speed data storage device at a 
relatively lower data transfer rate to a lower 
speed mass data storage device and storing 
the compressed video image data thereon for s 
subsequent retrieval. 

20. The method according to claim 19, wherein the 
step of optically scanning the successive docu- 
ments comprises optically scanning both the io 
front and back of each of the successive docu- 
ments, and wherein saio step of storing the 
video image data includes storing video image 
data for both the front and the back of each of 

. the documents. '5 

21. The method according to claim 19 or 20 in- 
cluding monitoring the characteristics of the 
video image data and generating a signal if the 
video image data characteristics are outside of zo 
a predetermined prescribed range of values 
which is indicative of acceptable image quality. 

22. The method according to claim 21. wherein 

said step of monitoring the characteristics of 25 
the video image data comprises monitoring the 
distribution of gray scalo values of the digital 
gray scale video image data and generating 
said signal if the distribution of gray scale 
values is outside of a predetermined accept- 30 
able distribution. 

23. The method according to claim 21 or 22 in- 
cluding the step of immediately stopping the 
transporting and scanning of documents in re- 35 
sponse to the generating of said signal to 
thereby Immediately halt the generation of un- 
acceptable quality image data from the docu- 
ments. 

Patentanspriiche 

1. System zur Aufnahme. Verarbeitung und Spei- 
cherung von Videobilddaten von Dokumenten 
wie Bankschecks mit hoher Geschwindigkeit 45 
mit 

Dokumenttransportmittein (14) zum Transport 
einer Reihe aufelnanderfolgender Dokumente 
auf einem feslgelegten Verkehrsweg, 
mit den Dokumenttransportmittein zusammen- 50 
arbeitende Dokumentenabtastmittel (20), die 
die aufeinanderfolgenden Dokumente optisch 
abtasten und darauf befindliche optisch wahr- 
nehmbare Bilder in Videobilddaten umwandein, 
mit den Abtastmittein zusammenarbeitende 55 
Bildprozessormitte! (23), die die Videobildda- 
ten. wetche die optisch wahrnehmbaren Bilder 
auf den Dokumenten darstellen, empfangen. 



wobei die Bildprozessormittel fVlittet zur Um- 
wandlung der von den Abtastmittein erzeugten 
Videobilddaten in digitale Graustufen-Video- 
bilddaten mit einer festgelegten ersten Auflo- 
sung, die Auf lo sung reduzierende Mittel zur 
Reduzierung der Graustufen-Videobilddaten 
auf digitale GraustufenVideobilddaten mit einer 
zweiten Auflosung, die kleiner als die erste 
Auflosung ist, und schwellenwertbitdende Mit- 
tel zur Umwandlung der digitalen Graustufen- 
Videobilddaten mil der ersten Auflosung in 
SchwarzweiC-Videobilddaten mil der erslen 
Auflosung einschlieflen. 

Bilddatenkompressionsmitteln zum Emplangen 
und Komprimieren der von den Biidprozessor- 
mitteln erzeugten Videobilddaten, wobei die 
Bilddatenkompressionsmittel Mittel zum Emp- 
fangen und Komprimieren der Graustufen-Vi- 
deobilddaten mit niedrigej Auflosung von den 
Bildprozessormittein und Mittel zum Emplan- 
gen und Komprimieren der Schwarz\v0if3-Vi- 
deobilddaten mit hdherer Auflosung von den 
Bildprozessormittein einschlieflen. 
einem Hochgeschwindigkeits-Datenkanal (30) 
zum Empfangen der komprimierten Graustu- 
fen-Videobilddaten mit niedrigerer Auflosung 
und der komprimierten Schwarzweifi-Videobtld- 
daten mit hoherer Auflosung von den Kom- 
pressionsmittelr} mit eineir reJativ hohen Daten- 
ubertragungsgeschwindigkeit. und 
einer an den Hochgeschwindigkeits-Datenkanal 
angeschlossenen Hochgeschwindigkeits-Daten- 
massenspeichervorrichtung (40) zum Empfan- 
gen und Speichern sowohl der komprimierten 
GraustufenVideobilddaten mit niedrigerer Auf- 
losung als auch der komprimierten Schwarz- 
weifi-Vidoobilddaten mit hoherer Auflosung. 

2. System gema/J Anspruch 1, wobei die Bildpro- 
zessormmei eine Vielzah! von Bildprozesso- 
reinheiien. von denen jede die Auflosung redu- 
zierenden Mittel und die schwelienwertbilden- 
den Mittel einschliefJt, und Mittel einschlieSen, 
welche die Bildprozessoreinheiten so verbin- 
den. dafi sie im Parallelbelrieb Videobilddaten 
von entsprechenden Dokumenten empfangen 
und gleichzeitig die Graustufen-Videobilddaten 
mit niedrigerer Auflosung und die Schwar.^- 
weiB-Videobilddaten mit hoherer Auflosung fur 
die entsprechenden Dokumente erzeugen. 

3. System gemafl Anspruch 2 mit Logikmittein fur 
die ProzeBsteuerung, die mit den entsprechen- 
den Bildprozessoreinheiten zusammenarbeiten, 
um den Strom von Dokumentenbildern zu ei- 
ner verfugbaren Bildprozessoreinheil zu steu- 
ern, wahrend die Verarbeitung von anderen 
Dokumentenbildern von anderen Einheiten 
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ausgefuhrt wird. 

4. System gemaB Anspruch 1, 2 oder 3. wobei 
die Dokumentenabtastmittel Mittel zum opti- 
schen ' Abtasten sowohl der Vorderseite als 
auch der Ruckseite von jedem der auteinan- 

I derfolgenden Dokumente einschliefien, und 
wobei die Hochgeschwindigkelts-Datenmas- 
scnspeichorvorrichtung Mittel zum Speichern 
dor komprimterten Graustuten-Videobilddaten 
init niedrigerer Auflosung und der komprimier- 
ten SchwarzweiflVideobilddaten mit hoherer 
Auflosung sowoht fur die Vorderseite als auch 
lur die Ruckseite jedes der Dokumente ein- 
schliefien. 

5. System gemafl Anspruch 4, wobei die Bildpro- 
zcssormittel und die Bilddatenkompressions- 
mittcl jeweils Mittel oinschlieBen. die parallele 
Dalenpfade zur gleichzeiligen Bildverarbeitung 
und Komprimierung von Videobilddaten der 
Vorderseite und der Ruckseite des Dokuments 
definieren. 

6. System gemafi 6tnem der Anspruche 1 bis 5. 
wobei die Dokumenttransportmittel Mittel zum 
Transport oiner Reihe aufeinanderfolgender 
Dokumentengruppen auf einem festgelegten 
Verkehrsweg einschliefien und die Dokumen- 
tenabtastmittel Mittel einschliefien. die jedes 
der Dokumente in der Gruppe nacheinander 
optisch abtasten, und wobei die Bildprozessor- 
mittel entsprechende Dokumentpuffer zur Auf- 
nahme von Bilddaten von jedem der Dokumen- 
te in der Gruppe einschliefien. 

7. System gemafi Anspruch 6. wobei die Daten- 
kompressionsmlttel eine Vielzahl von entspre- 
chenden Datenkompressionseinheiten ein- 
schliefien, die jeweils der Vielzahl von Doku- 
mentpuffern zugeordnet sind, wobei die Kom- 
pressionseinheiten im Parallel betrieb gleichzei- 
tig die Videobilddaten der entsprechenden Do- 
kumente in jeder Gruppe komprimieren. 

8. System gemafi cinem der vorhergehenden An- 
spruche, ferner mit einer Hochgeschwindig- 
keits-Dokumentensortiervorrichtung mit einem 
Magazin zur Autnahme von einem Dokumen- 
tenvorrat zur Verarbeitung und einer Vielzahl 
von Ausgabefachern» in welche die Dokumente 
einsortiert werden. 

9. System gemafi einem der vorhergehenden An- 
spruche. wobei die verhaltnismaflig langsame- 
re Datenmassenspeichervorrichtung optische 
PlattenmittsI umfafit 



10. System gemaG einem dor vorhcrgehG()acri An- 
spruche. wobei die Hochgeschwindigkeits-Da- 
tenmassenspeichervorrichtung eine Direktzug- 
hffsmagnetspeichervorrichtung umtaflt. 

5 

11. System gemafi einem der vorhergehenoen An- 
spruche mit oem Kanal vorgeschalteten Daten- 
puffermitteln (28), die mit den Datenkompres- 
sionsminein und dem Hochgeschwindigkeits- 

70 Datenkanal (30) zur Autnahme und zur Puffe- 

rung des Datenstroms zum Hochgeschwindig- 
keits-Dalenkanat verbunden sind. um Datenver- 
luste zu vermeiden, falls die Datenubertra- 
gungsgeschwindigkeit der Datenkompressions- 

/5 mittel zeitweiltg grofier als die Datenubertra- 

gungsgeschwindigkeit des Hochgeschwindig- 
keits-Datenkanals ist. 

12. System gemafi einem der vorhergehenden An- 
ao spruche mit dem Kanal nachgeschalteten Da- 

tenpuflermitteln (32). die mil dem Hochge- 
schwindigkelts-Datenkanal (30) und der Hoch- 
geschwindigkeits- 

Datenmassenspeichervorrichtung (40) zur Auf- 
25 nahme und zur Pufferung des Datenstroms zur 

Hochgeschwindigkeits- 

DatenmassenspGichervorrichtung vorhunnon 
sind. um Datenvcrluste zu vermeiacn. tails die 
Dalenuberlragungsgeschwindigkeil des Daten- 
30 kanals ^eitweilig grdSer als die Geschwindig- 

keit ist, mit der die Hochgeschwindigkeits-Da- 
tenmassenspeichervorrichtung Daten autneh- 
men kann. 

35 13. System gemMfi einem der vorhergehenden An- 
sprOche mit Mittein fUr die Echtzelt-Qualltats- 
kontrolle der Bilder, die mit den Bildprozessor- 
mitteln zusammenarbeiten, um die charakteri- 
stischen Merkmale der Videobilddaten zu 

40 Ciberwachen und um ein Signal zu erzeugen, 

falls die charakteristischen Merkmale der Vi- 
deobilddaten aufierhalb eines festgelegten 
Wertebereichs liegen, der ein Anzeichen fur 
akzeptable Bildquallt^t ist. 

45 

14. System gemSfi Anspruch 13, wobei die Mittel 
fur die Echtzeit-Qualitatskontrolle der Bilder 
Mittel zur Oberwachung der Verteilung der 
Graustufenwerte in den digitalen GraustufenVi- 
50 deobilddaten und zur Erzeugung des Signals, 

falls die Verteilung der Graustufenwerte aufier- 
halb einer festgelegten akzeptablen Verteilung 
liegt. einschliefien. 

ss 15. System gemafi einem der vorhergehenden An- 
spruche mit Mittein (24) zur Echtzeil-Quaiitats- 
kontrolte der Bilder, die mit den Datenkom- 
pressionsmitteln zusammenarbeiten, um den 
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Kompressionsgrad der durch die Datenkom- 
pressionsmittel erzeugten Btlddaten zu uber- 
wachen und urn ein Signal zu erzeugen, falls 
der Datenkompressionsgrad auBerhalb eines 
festgeleg'ten Parameters Iregt, der ein Anzei- 5 
Chen fur akzeptabie Bildqualitat ist. 

is! System gemafi Anspruch 13. 14 oder 15 mit 
MittDtn, die auf das enwahnte Signal reagleren, 
um die Dokumenttransportmittel (14) sofort an- lo 
zuhalten, damil die Erzeugung qualttativ inak- 
zeptabler Bilddaten von den Dokumenten so- 
fort gestoppt wird. 

17. System gemafl einem der vorhergehenden An- is 
spruche mit Btlddatenstationsmittein (60), die 

mit der langsameren Datenmassenspeichervor- 
richtung (54) verbunden sind. um auf die Vi- 
deobitddaten eines ausgesuchten, in der Da- 
tenmassenspeichervorrichtung gespeicherten 20 
Dokuments zuzugreifen und diese abzurufen 
und um daraus eine sichtbare Darsteltung des 
gespeicherten Bilds zu erzeugen. 

18. System gemafl Anspruch 17. wobei die Bildda- 25 
tenstatlonsmittel auch mit den Hochgeschwin- 
digkeits-Datenmassenspeichermrtteln (40) ver- 
bunden sind, um- auf die in diesen Hochge- 
schwindigkeits-Datenmassenspeichermitteln 
gespeicherten Vtdeobilddaten zuzugreifen und 30 
diese abzurufen. 

19. Verfahren zum Aufnehmen, Verarbeiten und 
Speichern von Videobilddaten von Dokumen- 
ten wie Bankschecks mil hoher Geschwindig- 35 
keit. das folgendes umfaSt: 

Transportieren einer Reihe von aufeinanderfol- 
gehden Dokumenten au\ einem festgelegten 
Verkehrsweg und optisches Abtasten der Do- 
kumente. um Videobilddaten zu erhalten, wel- 40 
che die optisch wahrnehmbaren Bilder auf den 
Dokumenten darstellen, 

Umwandein der aus den Dokumenten erhalte- 
nen Videobilddaten in digitate Graustufen-Vi- 
deobilddaten mit oiner festgelegten ersten Auf- 45 
losung, Roduzieren der digitalen Graustufen- 
Videobilddaten mit der ersten Auflosung auf 
digitale Graustufen-Videobilddaten mit einer 
zweiten Auflosung, die kleiner als die erste 
Auflosung ist, Umwandein der digitalen Grau- so 
stufen-Videobllddaten mit der ersten Auflosung 
in Schwarzweifl-Videobtlddaten mit der ersten 
Auflftsung mittels eines Schwellenwertverfah- 
rens, 

Komprimieren der Schwarzweifi-Videobilddaten 55 
mit der ersten Auflosung und der Graustufen- 
Videobilddaten mit der zweiten, kleineren Auf- 
losung und Ubertragen der komprimierten Vi- 



B1 20 



deobilddaten mit einer relativ hohen paten- 
uberlragungsgeschwlndigkeit Ciber einen Hoch- 
geschwindigkeits-Datenkanal zu einer Hochge- 
schwindigkeits- 

Dateumassenspeichervorrichtung , 
vorubergehendes Speichern der komprimierten 
Videobilddaten in der Hochgeschwindigkeits- 
Datenmassenspeichervorrichtung . und 
Ubertragen der komprimierten Videobilddaten 
aus der Hochgeschwindigkeits-Dateumassen- 
speichervorrichtung in eine langsamere Dalen- 
massenspetchervorrichtung mtt einer verh^lt- 
nismaSig kleineren DatenCibertragungsge- 
schwindigkeit und Speichern der komprimier- 
ten Videobilddaten darin fur ein anschlieBen- 
des Abrufen. 

20- Verfahren gemafl Anspruch 19, wobei der 
Schritt des optischen Abtastens der auleinan- 
derfolgenden Dokumente das optische Abta- 
sten sowoht der Vorderseite als auch der 
Ruckseite jedes der aufeinanderlolgenden Do- 
kumente umfafit, und wobei der Schritt des 
Speicherns der Videobilddaten das Speichern 
der Videobilddaten sowohl der Vorderseite als 
auch der RUckseite jedes der Dokumente ein- 
schlieflt. 

21. Verfahren gemafi Anspruch 19 oder 20, wel- 
ches das Oberwachen der charakteristischen 
Merkmale der Videobildaten und die Erzeu- 
gung eines Signals, falls die charakteristischen 
Merkmale der Videobilddaten auBerhalb eines 
festgelegten, vorgeschrieben Wertebereichs 
Hegen, der ein Anzeichen fOr akzeptabie Bild- 
qualitat ist, einschlieflt. 

22. Verfahren gemafi Anspruch 21. wobei der 
Schritt der Uberwachung der charakteristischen 
Merkmale der Videobilddaten das Oberwachen 
der Verteitung der Graustufenwerte in den digi- 
talen Graustufen-Videobilddaten und das Er- 
zeugen des Signals, falls die Verteilung der 
Graustufenwerte aufierhalb einer festgelegten 
akzeptablen Verteilung liegt. umfaflt. 

23. Verfahren gemaG Anspruch 21 oder 22 mil 
dem Schritt, da6 der Transport und das Abta- 
sten der Dokumente als Reaktion auf die Er- 
zeugung des Signals sofort angehalten wer- 
den, um dadurch die Erzeugung qualitativ un- 
genugender Bilddaten aus den Dokumenten 
sofort zu stoppen. 

Revendications 

1. Un systeme pour ta saisie. le traltement et le 
stockage rapides de dohnees video de do- 
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cuments te!s quo des cheques bancaires. 
comprenant : 

un moyen de transport des documents (14) 
pour vehiculer une serie de documents suc- 
cessifs suivant un chemin predetermine, 5 
On moyen de balayage optique (20) cooperant 
avec tedit moyen de transport pour la saisie 
optique des documents successifs et pour la 
conversion d'images perceptibles en donnees 
video, 10 
un moyen de traitemenl de Timage (23) coope- 
rant avec ledit moyen de balayage optique 
pour la reception de donnees video represen- 
tant les images perceptibles sur les do- 
cuments, ledit moyen de traitement de I'image rs 
comprenant un moyen pour la conversion des 
donnees video du moyen de balayage optique 
cn donnees video en gamme de gris d'une 
premiere resolution predeterminee, un moyen 
de reduction de resolution pour reduire les 20 
donnees video en gamme de gris en donnees 
video en gamme de gris numeriques d'une 
deuxieme resolution inferieure a la premiere, 
et un moyen de mise en seuil pour convertir 
les donnees video en gamme de gris numeri- 25 
que de ladite premiere resolution en donnees 
video noir et blanc do ladite premiere resolu- 
tion, 

un moyen de compression des donnees video 
pour recevoir et comprimer les donnees video so 
provenant dudit moyen de traitement de Tima- 
ge. tedit moyen de compression de donnees 
comprenant un moyen pour recevoir et com- 
primer des donnees video en gamme de gris a 
basse resolution provenant dudit moyen de 35 
traitement do Timage, et un moyen de recevoir 
ct comprimer les donnees video en noir et 
blanc en resolution superieure provenant dudit 
moyen de traitement de Timage, 
un transmetteur rapide (30) pour recevoir les 40 
donnees video en gamme de gris comprimees 
a une resolution inferieure et les donnees vi- 
deo en noir et blanc comprimees a une resolu- 
tion superieure provenant dudit moyen de 
compression a un debit de transfert de don- 45 
nees relativoment eleve, et 
une unite de memoire rapide de grande capa- 
city (40) connectee audit transmetteur rapide 
pour recevoir et stocker les donnees video en 
gamme de gris comprimees a resolution infe- so 
rieure ainsi que les donnees video en noir et 
blanc comprimees a resolution superieure, 

Le systemo correspondant a la revendication 
1. ou lodit moyen de traitement de I'image ss 
comprend plusieurs unites de traitement de 
I'image. chacune comprenant ledit moyen de 
reduction de resolution et ledit moyen de mise 



on scull, ainsi ou'un moyen de connecter Ics- 
dites unites de traitement de I'image pour un 
fonctio/inement en parallels afin qu'elles recoi- 
vent les donnees video des documents res- 
pectifs et produisent simultanement lesdites * 
donnees en gamme de gris a resolution infe- 
rieure et lesdites donnees en noir et blanc a 
resolution superieure pour les documents res- 
poctifs. 

3. Le systeme correspondant la revendication 2 
comprenant un moyen de logique de comman- 
de de traitement cooperant avec les unites de 
traitement de I'image respectives pour le 
controle du tlux d'images de documents vers 
une unite de traitement de I'image disponible 
tandis que d*autres unites traitent d'autres ima- 
ges de documents. 

4. Le systeme correspondant aux revendication 1 , 
2 ou 3. ou ledit moyen de balayage optique de 
document permettant la saisie optique de cha- 
que document successif au recto et au verso, 
et oCi ladite unite de memoire rapide a grande 
capacite comprend un moyen. de stocker des 
donnees video en gamme de gris compres- 
sees on resolution inferieure et oes donnees 
video en noir et blanc comprimees en resolu- 
tion superieure pour le recto et le verso de 
chacun desdits documents. 

5. Le systeme correspondant a la revendication 
4. ou ledit moyen de traitement de. I'image et 
ledit moyen de compression des donnees vi- 
deo comprennent tous deux un moyen definis- 
sant dos chemins de donnees parall^les pour 
un traitement d'images et une compression de 
donnees video simultanes pour le document 
recto/verso. 

6. Le systeme correspondant a n'importe quelle 
revendication de 1 a 5, ou ledit moyen de 
transport du document comprend un moyen 
de transporter une serie de groupes successifs 
de documents suivant un chemin predetermine 
; ledit moyen de balayage optiquo du do- 
cument comprenant un moyen pour la saisie 
optique successive de chacun des documents 
dans un groupe ; et ou ledit moyen de traite- 
ment de I'image comprend des tampons de 
documents respectifs pouvant recevoir les 
donnees video de chacun des documents du 
groupe. 

7. Le systeme correspondant a la revendication 
6. ou ledit moyen de compression de donnees 
comprend plusieurs unites de compression de 
donnees respectifs associees audit ensemble 
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dc tampons de' documents, lesditos unites de 
compression pouvant fonctionner en para!l6le 
pour compresser simultanement les donnees 
video des documents respectifs de chaque 
groupe. ' 5 

8. ^ Le systems correspondant a n'importe quelle 

revendication prec^dente, comprenant en outre 
une trlGUse de document rapide, dot^e d*un 
magasin ou sont ompiiss les documents a to 
traiter, et un ensemble de corbeitles receptri- 
ces vers lesquelles les documents sont tries. 

9. Le systeme correspondant a n'importe quelle 
revendication precedente. ou ladite unite de 75 
memoire a grande capacite relativement plus 

' lente comprend un disque optique. 

10. Le systeme correspondant a n'importe quelle 
revendication precedente. ou ladite unite de 
memoire rapide a grande capacite comprend 
une unite de stockage magnetique a acces 
direct. 

11. Le systeme correspondant a n'importe quelle zs 
revendication pr^c^dente, comprenant un tam- 
pon do donnees pre-transmetteur (28) connec- 

te ontre ledit moyen do compression des don- 
nees et ledit transmetleur rapide (30) pour 
recevoir et slocker en tampon le flux de don- so 
nees vers tedit transmetteur rapide pour eviter 
toute perte de donnees dans le cas ou le debit 
de transfert de donnees provenant dud it 
moyen de compression de donnees est tem- 
poral rement sup^rleur au d^bit de transfert du- as 
dit transmetteur rapide. 

12. Le systeme correspondant a n'importe quelle 
revendication precedente. comprenant un tam- 
pon de donnees post-transmetteur (32) 40 
connecte audit transmetteur rapide (30) et a 
ladite unite de memoire rapide ^ grande capa- 
cite (40) pour recevoir et stocker en tampon le 

flux de donnees avant ladite unite de memoire 
rapide a grande capacite. afin d 'eviter toute 45 
perte de donnees dans le cas ou le debit de 
transfert de donnees provenant dudit transmet- 
teur est temporairement superieur au debit ac- 
ceptable par ladite memoire rapide a grande 
capacite. 50 

13. Le systeme correspondant a n'importe quelle 
revendication prdc^dente, comprenant un 
moyen de controle dc qualite de Timage en 
tomps reel cooperant avec ledit moyen do ss 
traitement de I'image pour surveiller les carac- 
terisliques des donnees vid^o et emettre un 
signal si ies caracteristiques de ces donnees 



video no correspondent pas a une categoric 
de valeurs donnees qui indiquent une qualite 
d' image acceptable. 

14. Le systeme correspondant a la revendication 
13, ou ledit moyen de controle de qualite, de 
I'image en temps reel comprend un moyen de 
surveiller la distribution des valeurs de gris 
dans; les donnees video numeriques on gam- 
me de gris et emettre ledit signal si la distribu- 
tion des valeurs de gris ne correspond pas a 
une distribution acceptable predetermines. 

15. Le systeme correspondant a n'importe quelle 
revendication precedente. comprenant un 
moyen de controle de qualite de I'image en 
temps reel (24) cooperant avec ledit moyen de 
compression des donnees pour survoiller le 
degre de compression desdites donnees video 
par ledit moyen de compression de donnees 
et emettre un signal si le degre de compres- 
sion dels donnees ne correspond pas a un 
parametrage predetermine qui indique une 
qualite d'image acceptable. 

16. Le systeme correspondant aux revendications 
13, 14 ou 15 comprenant un moyen qui reagit 
audit signal pour interrompre Irpmediatement 
le moyen de transport de documents (14) afin 
d'arr§ter instantanement la production de don- 
nees video de qualite insuffisante h partir des 
documents. 

17. Le systeme correspondant a n'importe quelle 
revendication pr^c^dente, comprenant un pos- 
ts de travail optique (60) connecte a ladite 
unite d© memoire a grande capacite plus lente 
(54) pour Tacces el le retrait de donnees video 
d'un document particulier stockees sut ladite 
unite de memoire afin de creer une represen- 
tation de I'image stockee perceptible a I'oeil. 

18. Le systeme correspondant a la revendication 
17, ou ledit pbste de travail optique est egale- 
ment connecte a ladite unite de memoire rapi- 
de a grande capacite (40) pour I'acces ot lo 
retrait de donnees vid6o stockees sur ladite 
unite de memoire rapide a grande capacite. 

19. tJne methode pour la saisie, le traitement et le 
stockage rapides des donnees video de do- 
cuments tels que des cheques bancaires, 
comprenant 

le transport d'une serie de documents succes- 
sifs suivant un chemin predetermine et Tanaly- 
se optique des documents pour obtenir des 
donnees vid^o representant les Images per- 
ceptibles sur ies documents. 
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la conversion dos donnees video obtenues a 
partir des documents en donnees video nume- 
riques en gamme de gris d'une premiere reso- 
lution predeterminee, la reduction des donnees 
video numeriques en gamme de gris de ladite 5 
premiere resolution en donnees numeriques en 
gamme de gris d'une seconde resolution infe- 
neure a ladite premiere resolution, la mise en 
seuil des donnees video numeriques en gam- 
mo do gris dc la premiere resolution en don- w 
nees video noir et blanc de ladite premiere 
resolution, 

la compression des donnees video en noir et 
btanc de ladite premiere resolution et des don- 
nees video en gamme de gris de ladite secon- ;5 
de resolution inferieure, et la transmission des 
donnees video compress^es par un transmet- 
teur rapide et a un debit de transfert reiative- 
mont elove vers une unite de memoire rapide 
a grande capacite, 20 
le stockage lemporaire des donnees video 
compressees dans une unite de memoire rapi- 
de a grande capacite, et 
le transfert des donnees compressees prove- 
nant de I'unite de memoire rapide k grande 25 
capacite h un d^bit de transfert relativement 
plus lent vors une unite de memoire a grande 
capacite plus lente et le stockage des donnees 
video compressees dans cette memoire en 
vue de leur retrait ulterieur. 30 

20. La methode correspondant a la revendication 
19. ou la phase de batayage optique des do- 
cuments successifs comprend la saisie optique 
au recto et au verso de chaque document, et 35 
ou la phase de stockage des donnees video 
comprend le stockage des donnees vid^o des 
faces recto et verso des documents. 



23. La methode correspondant a la revendication 
21 ou 22, comprenant la phase d'inlerruplion 
immediate du transport et du balayage optique 
des documents des Remission dudit signal in- 
diquant I'arret instantane de la production de ' 
donnees video de qualite insutfisante a parnr 
des documents. 



21. La methode correspondant a ia revendication 40 
19 ou 20, comprenant la surveillance des ca- 
racteristiques des donnees video et remission 

d'un signal si les caracteristiques de ces don- 
nees video ne correspondent pas k une cat^- 
goriG de valours predeterminees qui indiquent 45 
uno qualite d 'image acceptable. 

22. La methode correspondant a la revendication 
21, ou ladite phase de surveillance des carac- 
teristiques des donnees video comprend la so 
surveillance de la distribution de valeurs de 

gris dans les donnees video numeriques en 
gamme de gris. et remission d'un signal si la 
distribution de ces valeurs de gris ne corres- 
pond pas a une distribution acceptable prede- ss 
termin^e. 
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